Microvascular A-V shunts and the growth of autologous tissue flaps in Millipore chambers.
An animal model was developed using the male Sprague-Dawley rat to establish a protocol and design criteria for the growth of autologous tissue based on a microvascular pedicle. It became apparent that growth within the chamber depended heavily on membrane porosity and the presence of the microarteriovenous shunt. Different membrane porosities ranging from 0.0, 0.25, 1.2, to 8.0 microns were evaluated (n = 48). Optimal growth occurred with the 1.2-microns and the 8.0-microns micropore Millipore. Growth within the chamber consisted of a radial deposition of collagen and neovascularization originating from the arteriovenous (A-V) anastomosis. In contrast, control chambers (no A-V anastomosis), with the preceding range in membrane porosity, experienced little to no cell growth. In addition, the majority of A-V shunts did not remain patent in chambers having 0.0-microns porosity or 0.25-microns porosity. Thus it is apparent that a strong relationship exists between membrane porosity, patency, and in situ vascularization allowing for the proliferation of cells and collagen.